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Abstract 
The role played by Information and Communication Technologies (ICTs) is more and more important in the development of the 
society and, consequently, in the improvement of productive processes. A basic issue for achieving that goal is the appropriate 
management of the process quality. In this sense, we are interested in researching how Semantic Web technologies may improve 
the quality of the educative process. In this work, we present an intelligent system that has been developed for this purpose in 
cooperation with a local high school that is currently implementing the ISO 9001 norm© 2010 Elsevier Ltd. All rights reserved. 
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1. Introduction 
Nowadays, educative institutions can use several ICT tools to manage different aspects of their daily activities, 
but none is available for managing their educative curriculum, which is their fundamental activity. In addition to 
this, there are currently a few pilot attempts for managing the workload of teachers and students in the new teaching-
learning paradigm. In this sense, some institutions are applying quality control models based on norms such as the 
ISO 9001:2000. The application of such norms impose organizational changes that reveal the need of ICT tools for 
supporting the management of the educative curriculum from a dynamic, academic perspective. The IES La Flota is 
an example of High School that is embarked in such pilot effort, so they have collaborated with us in the 
development of an ICT-based solution for the management of the educative curriculum.  
Thus, in this work we have developed an ICT tool that allows educative institutions to manage and evaluate the 
implementation of the educative curriculum. This tool will allow analyzing how the official recommendations are 
met by the institutions, planning the academic activities of the institution at different granularity levels, choosing the 
learning objects for a particular instructional units, etc and to revise the whole curriculum from an ISO 9001:2000 
perspective. The technical development will be based on Semantic Web technologies, which will provide a flexible 
framework for implementing customized data and query models, so providing a rich semantic model that will allow 
an appropriate management of the educative curriculum. 
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The Semantic Web proposes the enrichment and re-organization of web documents and components by including 
explicit, semantic information. Such information has to be transparent for the user and machine-processable.  The 
Semantic Web will provide technologies to add such structured semantics and will create an environment in which 
software agents will be capable of performing tasks efficiently (Berners-Lee et al, 2001) As stated in (Stojanovic et 
al, 2001), the Semantic Web meets the fundamental educative requirements, namely, quickness, just-in-time and 
pertinent learning. Therefore, it is a promising technological infrastructure for developing educative systems. 
2. Motivation 
The development of the software platform for managing the educative curriculum would be positive for all the 
different agents involved in the educative process: teachers, departments, institutions, educative administration and 
society. Let us explain next the main benefits for these groups: 
 
x Teachers: They would have access to tools and material that might be used for managing the dynamics of 
their subjects, the learning objects they use, analyzing their adequacy in terms of the academic results 
achieved by the students, defining the appropriate assessment procedures, and so on.  
x Departments: The teachers of the same subject might cooperate dynamically in the management of the 
quality of their teaching, and benefit from the conclusions and results drawn for every individual teacher. 
This would allow making the teaching of the department more homogeneous, since the different educative 
criteria might be easily shared by the teachers. The platform will also allow the analysis of how specific 
topics are covered by the department in the different educative levels and courses, which generates useful 
information for making decisions for improving the teaching process of each department. 
x Educative institution: The tool would allow defining the criteria for the appropriate usage of the learning 
measurement instruments, minimizing the differences between such measurements, ensuring the minimum 
levels of implementation of the curriculum, establishing criteria for the degree of achievement of the 
minimum learning objectives. It would also allow knowing which part of the curriculum has not been taught 
and the students that have been affected by this, what facilitates the analysis of the causes and making 
corrective actions. It would constitute a system for controlling the achievement of the educative goals of the 
institution. 
x Educative administration: The tool would ensure that the norms related to the design and implementation of 
the instructional programs are followed. Their basic structure is usually defined by the public administration 
and this can be verified by using software programs. It would also make simpler the adaptation to new 
scenarios and norms. In addition to this, it would facilitate the analysis of the products of the curricular 
planning and, therefore, facilitates the public administration to detect flaws and participate in the design of 
corrective actions. The tool would also be useful for them, because they could systematically collect 
homogeneous information from several schools and to compare and evaluate their results. In fact, the tool 
might be used for promoting an homogeneous curriculum management and teaching in a particular educative 
administrative region. 
x Society: The tool would allow a better control of the quality of the educative process, so such processes will 
be improved. Consequently, citizens will receive a better education, what will constitute an asset for that 
society. 
 
3. The Gescur Platform 
We have developed a software platform called Gescur that implements the management processes related to the 
educative curriculum. This platform allows the execution of the planning, direction and control of the educative 
3. The Gescur Platform 
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3. The Gescur Platform 
 
Figure 1. The elements involved in the Gescur platform 
3.1. Technological infrastructure 
An ontology can be seen as a semantic model containing concepts, their properties, interconceptual relations, and 
axioms related to the previous elements. Ontologies have gained interest in the last years for supporting the 
development of information systems (see for instance [Guarino, 1998; Pisanelli, et al., 2002]. In this work, we have 
developed an ontology that represents all the aspects related to the domain of educative curriculum, so that its 
meaning is formalized and can be systematically exploited by machines. This ontology covered all the aspects 
relevant to curriculum management in secondary schools, such as teachers, departments, objectives, subjects, 
modules, tasks, documents, policies, activities, learning objects, quality criteria and so on. The Web Ontology 
Language (OWL) [OWL] was used for the practical implementation of the ontology because it is the 
recommendation of the W3C for the exchange of semantic content on the web. The resulting ontology had 91 
classes, 457 restrictions and 159 properties. This ontology guided the development of the web application that can 
be used by teachers, departments and institutions to manage the educative curriculum semantically.  
    The developed ontology was used as the conceptual schema for generating the database of the platform. We 
evaluated the possibility of using a semantic repository, but the response time constraints of the users of the platform 
recommended the usage of a relational database. Consequently, the database was built using PostgreSQL 8.2. Each 
ontology class was transformed into a table, each relation into a table or a column according to cardinality issues, 
and properties were transformed into columns. Finally, the software application was developed using Java and 
Javascript technologies in order to obtain a rich, dynamic user interface, so this software development architecture 
included components such as Dojo, Tomcat, Spring and Hibernate. 
3.2. Functional overview 
    The Gescur platform can be analyzed from different perspectives. In Figure 2, the seven functional modules of the 
platform are shown. There, we can see that it allows for working with the studies, educative and curricular projects 
of an academic institution, and the management of the curriculum with different granularity: institution, knowledge 
area and subject. However, in this section we will describe the functional organization of the platform attending to 
the following four dimensions: users, planning, management and quality control. 
3. The Gescur Platform 
curriculum and is based on the conceptualization of this domain. These main elements can be seen in Figure 1, 
where we can see that the different modules have direct connections and are interrelated. Next, we describe how 
such modules have been implemented in this platform. 
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3.2.1. Management 
 
It allows for controlling different aspects of the planning, such as the duration of the instructional units, which 
ones have been taught, the number of sessions spent in each unit, the degree of achievement of the learning 
objectives for each instructional unit, the usage of the learning measurement instruments. Hence, all the information 
needed by the quality control module are input and generated in this module. 
3.2.2. Quality 
 
Quality control processes require the evaluation of the implementation of the educative planning of the institution 
to detect deviations and make corrective actions to meet the quality requirements. This module implements the 
aspects of quality educative management and allows for the management of documents too. It allows for detecting 
problems or non-conformities in execution of the educative curriculum and for defining correcting tasks and 
procedures. The non-conformities are the result of the evaluation of the efficiency of a particular part of the 
educative process. Some of the controlled parameters of the educative process are: the duration of the instructional 
units, the usage of assessment instruments, the percentage of students that passes the exams, the degree of 
accomplishment of the learning objectives, the success of complementary activities. 
    A screen snapshot of the tool can be found in Figure 3. There, the screen for managing nonconformities is shown. 
This screen shows the nonconformity of the Mathematics Department for the duration of the instructional unit. This 
means that the duration of the units of this department exceeds the maximum recommended and allowed by the 
High School, so that corrective actions should be taken. There is a teacher is charge of analyzing the causes, “Pérez, 
Antonio”, who thinks that is due to a bad planning of the department. For this analysis, the head of the department, 
“Hernández Franco, José”, has defined the corrective action “re-plan the duration of the instructional units”. There is 
also information about the effectiveness of the actions.  
 
Figure 3. Managing nonconformities in the Gescur platform 
 
Figure 2.  Functional overview of the Gescur platform 
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is not the best choice for any type of query, so the tool combines two different ways of querying data: (1) traditional 
SQL-based,  and (2) semantic, SPARQL-based. The current implementation of the system does not provide a 
generic interface for building the semantic queries, but has implemented some important ones, related to the control 
of the quality of the educative process. An example of query executed through the semantic engine would be the 
analysis of accomplishment of learning objectives. In the ontology there are different types of objectives, defined at 
different levels and which are taxonomically organized. Then, such taxonomic relations can be automatically 
exploited to retrieve the results related to the appropriate learning objectives. 
3.4. Evaluation 
The Gescur platform has been developed in cooperation with its final users, the teachers of the IES La Flota, who 
have validated the tool from the functional and user interface perspectives.  In particular, the person who has been 
leading this process from the High School side has been its Academics Coordinator. An initial technical evaluation 
with three teachers of the Mathematics Department of this High School has been done between September and 
December 2009. This has served to correct some development mistakes, redesign the final user interface and prepare 
the platform for the pilot experiment that will be executed in the first term of 2010. For this purpose, the staff of this 
High School will be using the software platform installed in our server. This will allow for drawing interesting 
conclusions about the real usefulness, strengths and weaknesses of the current version of the platform. 
4. Conclusions  
The development of software, intelligent tools for managing the educative curriculum is crucial in the current 
educative context, which aims to improve the quality of the educative process. We have presented in this work a 
system based on Semantic Web technologies for achieving this goal. The conceptualization of the domain has been 
implemented using ontologies, which have also been used for allowing the executing of semantic queries to the 
platform. An initial validation of the tool has been done with a reduced set of final users and a pilot experiment has 
been scheduled in 2010 in a Spanish high school. This will produce interesting results about the possibilities of our 
software platform. If the pilot experience is positive, we will continue developing the system by providing social 
capabilities between institutions, so teachers and departments from different school may share their educative 
project. 
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3.3. Semantic extension 
The domain ontology was not conceived with the unique purpose of supporting the development of the software 
platform, but also supporting the implementation of advanced query facilities. As it has been aforementioned, data 
are stored in relational databases in Gescur. This decision was based on the scalability, efficiency and reliability of 
such technology, which currently outperforms the semantic one.  However, semantic approaches are more 
expressive and software agents can exploit them more efficiently.  
Consequently, some design decisions were made to facilitate the development of mechanisms for making 
semantic searches by using languages such as SPARQL and to be capable of working with data as both relational 
data and OWL instances. For this purpose, we decided to map the relational database and the ontology using the 
DR2Q framework [Bizer et al., 2007]. This framework provides a declarative language for defining the mapping, 
and allows an easy integration of the mapping in web applications. It should be noted that the semantic query facility 
526  D. Castellanos-Nieves et al. / Procedia Social and Behavioral Sciences 2 (2010) 521–526 
References 
Berners-Lee, T., Hendler, J. & Lassila, O. (2001) The Semantic Web. The Scientific American, May 
Bizer C. & Cyganiak, R. (2007) D2RQ — Lessons Learned. W3C Workshop on RDF Access to Relational Databases, Cambridge, USA. 
Guarino,  N.(1998)  Formal Ontology in Information Systems. In Proceedings of Formal Ontology in Information Systems, Trento, Italy. 
Jasper, R. & Uschold, M. (1999) A Framework for Understanding and Classifying Ontology Applications. Boeing Math and Computing 
Technology, Seattle, USA. 
Obitko M (2001) Ontologies-description and applications. Report No. GL 126/01. http://cyber.felk.cvut.cz/gerstner/reports/GL126.pdf 
Pisanelli, D., Gangemi, A., & Steve, G. (2002). Ontologies and information systems: The marriage of the century? In Proceedings of the LYEE 
workshop, Paris, France. 
Stojanovic, L., Staab, S. & Studer, R. (2001) eLearning based on the Semantic Web. In Proceedings of the World Conference on the WWW and 
the Internet, Orlando, Flotida.  
Uschold M. and Gruninger M. “Ontologies: principles, methods and applications”. Knowledge Engineering Review, 11(2), pp. 93-155. 1999. 
Weber, R. (1999) “The Information Systems Discipline: The need for and nature of a Foundational Core”. In Proceedings of the Information 
Systems Foundations Workshop. Department of Computing, Macquarie University. 
